Immunoregulatory role of IL-10 during superantigen-induced hyporesponsiveness in vivo.
Injection of the superantigen staphylococcal enterotoxin A (SEA) to mice rapidly elicits production of the Th1-related pro-inflammatory cytokines IL-2, TNF, and IFN-gamma, while repeated SEA challenges transduce a hyporesponsive state characterized by T cell deletions and anergy in the remaining SEA-reactive T cells. In the present study we show that exposure to SEA promotes the development of immunoregulatory IL-10-producing Th cells. Serum IL-10 was undetectable in mice given a priming injection of SEA, but rose to considerable levels when a SEA challenge was administered 4 days later. This coincided with maintained IL-2 production and superinduction of TNF, IFN-gamma, and IL-4. Interestingly, administration of a second SEA challenge resulted in high serum levels of IL-10, but the production of all other studied cytokines (IL-2, TNF, IFN-gamma, and IL-4) was impaired. The IL-10 production was sustained after a third and a fourth SEA challenge in the complete absence of IL-2, IFN-gamma, and IL-4. Pretreatment of mice with neutralizing anti-lL-10 mAb before the SEA challenges substantially enhanced IFN-gamma and TNF serum levels, but failed to rescue IL-2 production. Depletion of T cells with anti-CD4 or anti-CD8 mAb indicated that CD4+ T cells were crucial for SEA-induced IL-10 production. This finding was confirmed using CD4- and CD8- knockout mice. We conclude that repeated SEA challenges promote an IL-10-producing Th cell subset ("Th10" profile), which exerts an immunoregulatory effect by suppressing IFN-gamma and TNF production.